Changes in Diagnostic and Statistical Manual (DSM) criteria for a gambling disorder from DSM-IV to DSM-5 included a drop in the minimum number of criteria required to qualify for a diagnosis. This threshold reduction resulted in a near doubling of prevalence in non-gambling focused populations. However, the impact of this change on psychiatric comorbidity with gambling is unknown. The current study aimed to: (a) examine whether the diagnostic change affected the severity of those diagnosed with a gambling disorder with respect to mental disorder comorbidity, and (b) determine whether this relationship differed across younger (18-34 years old), middle-aged (35-54 years old), and older (55 years old and over) age groups. This study utilized data from the National Epidemiological Survey for Alcohol and Related Conditions. Results indicated that the prevalence of comorbid mental health/substance use disorders did not significantly change between the DSM-IV pathological gambling group and DSM-5 gambling disorder group in the overall sample. However, among older adults, the DSM-5 gambling disorder were more likely to exhibit any anxiety disorder as well as any comorbid mental health/substance-use disorder compared to the DSM-IV pathological gamblers. No other significant differences were observed in mental health or substance-use disorders within age-specific groupings. Findings suggest that the new, less restrictive DSM-5 criteria for gambling addiction capture older gamblers with more severe clinical presentations in terms of co-occurring mental disorders, contrary to our expectation that the lowered threshold for diagnosis would result in less severe clinical cases.
Introduction
Since gambling was first introduced as a diagnosable condition in the third edition of the Diagnostic and Statistical Manual (DSM-III; American Psychiatric Association [APA] 1980) there have been changes in its conceptualization, reflected by diagnostic re-categorization and changes to diagnostic criteria. Most recently, gambling disorder was reclassified from an 'impulse control disorder' in the DSM-IV to a form of 'substance-related and addictive disorder' in the DSM-5. Along with this reclassification, the least prevalent criterion, 'Has committed illegal acts such as forgery, fraud, theft or embezzlement to finance gambling' was eliminated and the minimum criteria threshold required for a gambling disorder diagnosis was reduced from five to four (APA 2013) . Removing the 'illegal acts' criteria has not significantly impacted the prevalence of DSM-5 gambling disorder as those who met this criteria most often met enough other criteria to still qualify for a diagnosis (Petry et al. 2014a; Zimmerman et al. 2006) .
Reduction in minimum threshold required for a diagnosis has resulted in a greater number of individuals falling under the umbrella of gambling disorder in the DSM-5 growth (Denis et al. 2012; Rennert et al. 2014; Temcheff et al. 2016) . Such potential diagnostic inflation is a source of criticism often leveled towards expanding diagnostic criteria (e.g., Kudlow 2013) , suggesting that the decrease in threshold from the DSM-IV to DSM-5 has hypothetically allowed for less severe, or milder, gamblers to be included within the lowered gambling threshold that now defines a 'gambling disorder'. This inclusion of less severe gamblers may have changed the overall composition of DSM-5 gambling disorder as a group. Research suggests few sociodemographic differences in the makeup of gambling disorder with the new DSM-5 criteria (Petry et al. 2014b; Stinchfield et al. 2015) . However, more severe gamblers have been shown to present with different DSM-5 gambling disorder diagnostic criteria compared to less severe gamblers (Sleczka et al. 2015) . Specifically, more severe gamblers are more likely to report that they jeopardize important matters and conceal the extent of their gambling than less severe gamblers, while less severe gamblers are more closely related to a preoccupation with gambling and to chasing losses than their more severe counterparts. This suggests that gamblers are not a homogenous group, with gamblers of differing severities potentially exhibiting different symptoms. Mild-severity gamblers, defined as meeting 4-5 of the DSM-5 gambling criteria tend to be older, have later onset, and have worse quality of life than moderate (6-7 criteria) and severe (8 or more criteria) gamblers (Grant et al. 2017) .
Much like other substance use disorders, pathological/disordered gambling frequently cooccurs with other psychiatric disorders with as many as 96% of individuals with a lifetime gambling disorder diagnosis meeting the criteria for at least one other lifetime psychiatric disorder (Rash et al. 2016) . A meta-analytic review found that DSM-IV pathological gambling had high prevalence of comorbidity with mental health disorders such as any substance use disorder including alcohol and nicotine (57.5%), any mood disorder (37.9%), and any anxiety disorder (37.4%) (Lorains et al. 2011) . Another meta-analysis reviewed the comorbidity of treatment seeking gamblers who may or may not have met the criteria for a clinical diagnosis with DSM-IV Axis I disorders (i.e., mood, anxiety, and substance) (Dowling et al. 2015) . The findings suggest strong relationships between gambling and any current mood disorder (23.1%), any current alcohol or substance use disorder (22.2%), and any current anxiety disorder (17.6%). Studies examining comorbid disorders with DSM-5 gambling disorder are scarce with some DSM-5 gambling research citing statistics derived from DSM-IV pathological gambling comorbidity statistics (Grant and Chamberlain 2015) . The current study aims to fill that gap by examining the impact of DSM criteria changes on comorbidity as an indicator of gambling severity to explore whether that relationship differs as a function of age.
The majority of studies examining gambling and comorbid psychiatric disorders have been conducted in general adult populations, adjusting for sociodemographic variables rather than examining differences among subgroups (Lorains et al. 2011) . However, this ignores the importance of examining age differences in mental health severity as measured by psychiatric comorbidity for three reasons. First, the majority of research on this topic has focused on young adults, a group who has shown to have the highest prevalence of gambling, substance, and psychiatric disorders. Gambling at least once within the past year reaches its peak in young adults between the ages of 22 and 30 years, while problem gambling peaked later at age 31-40 years (Welte et al. 2008 (Welte et al. , 2011 . Second, like gambling, the prevalence of other psychiatric disorders changes over the course of the lifespan (Gonçalves and Byrne 2013; Schulte and Hser 2014) with lower rates of anxiety and depressive disorders in older adults compared with younger adults (Gonçalves and Byrne 2013; Westerhof and Keyes 2010) . Third, substance-use disorder prevalence peaks in adulthood before decreasing among older adults (Schulte and Hser 2014) . This focus on younger adults combined with minimal consideration towards the changing presentation of gambling means that less is generally known about the relationship between gambling and comorbid disorders in middle age and later in life.
Current Study
The reduction in gambling criteria threshold from DSM-IV to DSM-5 has increased the prevalence of disordered gamblers. As a result, the overall comorbid associations of the DSM-5 gambling disorder group may differ from the DSM-IV pathological gambling group, both across ages and among younger (18-34 years old), middle-aged (35-54 years old), and older (55 years old and over) adults. The first aim of the study focuses on the impact of DSM gambling diagnostic changes in terms of mental disorder comorbidity. Arguments regarding threshold reduction have focused on diagnostic inflation as well as the concept that DSM-5 corrects the under-representation of gambling in the DSM-IV. Based on these arguments, we hypothesize that the more inclusive DSM-5 group will have either the same level of comorbidity or exhibit fewer comorbid mental health disorders than the DSM-IV pathological gambling group.
The second aim of the study extends the first by examining whether the prevalence of comorbid psychiatric disorders differs across younger, middle-aged, and older age groups of disordered gamblers. Similar to the full sample, we hypothesize that the DSM-5 gambling disorder group will be associated with either no change or a decrease in associated mental health conditions across all examined age groups relative to the DSM-IV pathological gambling group. Further, based on prior research and concerns of diagnostic inflation, we expect fewer mental disorder comorbidities to be present in the older adult age groups.
Methods

Participants
Data were from the National Epidemiological Survey for Alcohol and Related Conditions (NESARC), a structured diagnostic survey conducted on a cross-sectional, nationally Grant and Dawson (2006) . For this type of study, formal consent is not required.
Measures
The Alcohol Use Disorder and Associated Disabilities Interview (AUDADIS-IV) assessed gambling and other psychiatric disorders in the NESARC.
Gambling
Gambling was measured according to DSM-IV criteria in the past year. Participants completed a screener question asking if they had gambled at least five times within the past year. Participants responding 'yes' to this question completed the remainder of the gambling items. To examine gambling as in the DSM-IV-TR (APA 2000), participants endorsing at least five of the ten DSM-IV criteria received a diagnosis of a pathological gambling disorder. To examine gambling as outlined in the DSM-5 (APA 2013), we created a new DSM-5 gambling variable by eliminating the illegal acts criteria and reducing the minimum number of criteria required from five to four of the remaining nine items. Participants meeting this new minimum threshold were given the DSM-5 gambling disorder diagnosis. Both the DSM-IV and the DSM-5 gambling diagnosis variables were dichotomous.
Substance-Use Disorder
Past year substance-use disorders were examined in accordance with DSM-IV criteria as per AUDADIS-IV items (Hasin et al. 2007 ). We combined 'abuse' and 'dependence' into a single 'abuse or dependence' variable for each substance assessed with the exception of nicotine, which was excluded. Test-retest reliability for substance use disorders was good (κ = 0.74; Grant et al. 2003) .
Mental Disorders
The AUDADIS-IV assessed anxiety disorders (i.e., social anxiety disorder, panic disorder, generalized anxiety disorder, and panic disorder) and mood disorders (i.e., major depression, dysthymia, manic/hypomanic episode) according to DSM-IV criteria (Grant et al. 2004) . Reliability for the anxiety and mood disorder diagnoses was fair to good (κ = 0.40-0.65; Grant et al. 2003) . For the purposes of this study, disorders were required to be present within the past 12 months prior to survey administration.
Age
Participants were asked for their age in years. We categorized participants into three groups: young adults (18-34 years old), middle-aged adults (35-54 years old), and older adults (55 years old and above). The decision to split the middle-aged and older adults groups at 55 years of age was consistent with other literature in both the geriatric and gambling research fields (e.g., Nower and Blaszczynski 2008; Petry 2002; Reynolds et al. 2015) . Further, as the prevalence of gambling generally decreases with age, using 55 years old and older rather than a higher cutoff allowed for greater statistical power to detect effects in the oldest age group.
Other Sociodemographic Factors
Information regarding sociodemographic factors included sex, marital status, ethnicity, total past year household income, and highest level of education attained. All sociodemographic factors were coded categorically. Sex was categorized as 'male' or 'female'. Marital status categories were 'single or never married', 'married or cohabitating', and 'divorced, separated, or widowed'. Ethnicity was categorized into 'White', 'Black', 'American Indian or Alaska Native', 'Asian, Hawaiian, or Pacific Islander', and 'Hispanic'. Total past year income was separated into the following categories: '< $19,999', '$20,000-$34,999', '$35,000-$69,999', and '$70,000 and above'. Highest level of education attained was categorized into 'less than high school', 'high school diploma or GED', and 'post-secondary education'.
Data Analyses
To determine whether comorbid psychiatric severity changes in disordered gamblers from DSM-IV-TR to DSM-5, generalized estimating equations (GEE) assuming a binary logit model with a 'repeated' dependent measure assessed dichotomous mental health/substance use outcomes. For the purposes of this study, presence of a gambling disorder served as the 'repeated' dependent variable. As the parameters of the gambling variables were equal, the repeated dependent measure was the most appropriate method to utilize within GEE. Other mental health disorders were independent variables. GEEs are used to model data that have an association, but cannot utilize a multivariate normal model (Johnston 1996) . In this study, the variables of interest were discrete, bivariate, categorical, and correlated, making GEE an appropriate analytic method.
To examine the impact of the change in DSM threshold on the prevalence of the specific comorbid mental health condition or substance use disorder, GEE models assessed the mental health or substance variable in question, a DSM variable (i.e., DSM-IV or DSM-5), and an interaction term of the mental health/substance variable and DSM variable. It is important to note that the DSM-5 group included those who met DSM-IV criteria. To explore the mental health or substance use disorder and DSM relationship within age-specific groupings, the same analysis was conducted across the three age groups.
We analyzed the data using SPSS (version 24) and STATA (version SE 15.0). Descriptive statistics and crosstabs analyses for both the DSM-IV and the DSM-5 gambling variables established gambling prevalence in the overall sample and across the three age groups. Both software programs utilized the Taylor Series Linearization method to account for the complex survey design of the NESARC, including survey weights, clustering, and stratification. All percentages were calculated using survey weights unless otherwise specified.
Results
Of the 43,093 participants, 41,989 had complete data for the key variables of interest. Of these individuals, 11,104 gambled at least five times within the past year, with 77 participants meeting at least the minimum threshold for a DSM-IV pathological gambling diagnosis. An additional 58 participants met the new DSM-5 gambling disorder criteria, for a total of 135. There were no significant sociodemographic differences between those who met DSM-IV pathological gambling criteria and those who were newly diagnosed by the DSM-5 criteria (i.e., the DSM-5 group excluding those who met DSM-IV criteria). Prevalence of gambling disorder by DSM type and age group are displayed in Table 1 .
The results of GEE models examining differences in comorbid mental health and substance use disorders among DSM-IV pathological gambling and DSM-5 gambling disorder groups for the overall sample are shown in Table 2 . Results from this table demonstrated that the prevalence of comorbid mental health disorders and substance use disorders did not significantly differ between the DSM-IV pathological gambling group and the more inclusive DSM-5 gambling disorder group. Table 3 displays the same GEE analysis for each age group. Similar to the full sample results, prevalence of comorbid mental health and substance use disorders did not differ between the DSM-IV and DSM-5 gambling groups in the 18-34 and 35-54 year-old groups. In both of these age groups, results trended toward the DSM-IV group exhibiting fewer instances of comorbid disorders than the DSM-5 group. In the oldest age group (55 years and over), the presence of any anxiety disorder was greater for the DSM-5 gambling group (43.8%) than the DSM-IV gambling group (23.0%). Similarly, the prevalence rate of any mood, anxiety, or substance use disorder was greater for the DSM-5 group (70.2%) than the DSM-IV group (44.5%).
Discussion
Results from the current study indicated similar rates of comorbid mental disorders between the DSM-IV and DSM-5 gambling groups in the overall sample and in youngerand middle-aged groups. However, in the 55 years old and over age group, gamblers meeting new DSM-5 gambling disorder criteria were more likely to have any anxiety disorder compared to DSM-IV pathological gamblers and were also more likely to have any comorbid mental health disorder compared to DSM-IV pathological gamblers. Research prior to the DSM-5 had found older adult pathological gamblers experience increased severity of psychiatric problems compared to older adults who are either non-gamblers or gamble infrequently (Pietrzak et al. 2005) . Our study finds that the changes to DSM-5 gambling criteria capture older individuals with greater psychiatric comorbidity severity, suggesting that older gamblers with fewer endorsed gambling disorder criteria may present with greater prevalence of comorbid psychiatric conditions. Our findings did not support concerns of diagnostic inflation (i.e., that the DSM-5 gambling group would include less severely disordered individuals who would not have met DSM-IV criteria and would, as a result, have fewer comorbid conditions). However, the results trended in this hypothesized direction of reduced comorbidity in the DSM-5 for the younger and, to a lesser extent, middle-aged adults. Prior research noted that those qualifying only for a DSM-5 gambling disorder diagnosis view their gambling as a less severe problem compared to those qualifying for a diagnosis under both criteria sets, with 33% of DSM-5 diagnosis only gamblers stating that gambling caused problems for them compared to 70% of those with both DSM diagnoses and 10% of non-problem gamblers (Rennert et al. 2014) . The current findings suggest that, while perceived gambling severity may differentiate the DSM-5 only diagnosis group from those receiving both a DSM-IV and DSM-5 diagnosis, the two groups do not significantly differ in terms of mental health severity as measured by comorbid psychiatric disorder prevalence among young and middle-aged adults or in the sample as a whole.
One potential benefit to the DSM criteria changes appears to be a reduced discrepancy in disorder comorbidity between the older adult and other age groups. As described earlier, diagnostic changes from DSM-IV to DSM-5 were associated with greater prevalence rates in the older adult age group while rates in younger-and middle-aged adults were relatively unchanged or trending towards a reduction in prevalence. These opposing directional trends, combined with the DSM-IV comorbidity rates appearing to be smaller in the older adult group than the other two groups, appear to have brought DSM-5 comorbidity rates in older adults relatively closer to those observed in the younger and middle-aged groups.
Explanations for the conflicting comorbid severity results between older adults and the other two age groups include a number of potential factors, such as gambling severity differentiation, age-related symptom endorsement, age-related physiological responses to stress, and time of gambling onset. In terms of gambling severity differentiation, the DSM-5 noted that gambling disorder can be further categorized into specifiers including 'mild' (4-5), 'moderate' (6-7), and 'severe' (8+) based on the number of diagnostic criteria met (APA 2013) . Recent research has found that mild disordered gamblers were older and had later age of onset, lower quality of life, and higher state-trait depression and anxiety scores compared to moderate and severe gamblers (Grant et al. 2017) . Moderate and severe cases were similar to each other in terms of various psychopathology measures and functionality of gambling symptoms. DSM-5 changes to minimum threshold served to increase the membership of the mild group while leaving the moderate and severe groups relatively unchanged due to the minimal impact caused by removing the illegal acts criterion (e.g., Agrawal et al. 2011; Petry et al. 2014a; Zimmerman et al. 2006) . For instance, in the current study, the number of older adult gamblers nearly doubled with the reduced minimum threshold. However, these newly included 'mild' gamblers are not a homogenous group across age categories as gamblers differ in criteria endorsed, participation, and other gambling-related factors (e.g., Grant et al. 2017; Sacco et al. 2011; Tse et al. 2012) .
Further, older adults may not have the same opportunities to qualify for certain substance disorder criteria as younger or middle-aged adults given age-related changes in familial relationships and occupational and financial responsibilities (e.g., retired, widowed; Benyon 2011). Considering older adults are more likely to have opportunities and the financial means to gamble than other age groups (Kerber et al. 2008) , they are less likely to consider finances and generally commit more gambling-related decisions that could result in long-term financial difficulties than younger adults (Fein et al. 2007 ). Older adults are also less likely to gamble to win money, escape boredom, or to chase losses as compared to younger gamblers (Desai et al. 2004; Sacco et al. 2011) . Unequal opportunity to qualify for certain gambling disorder criteria may equate to 'mild' gamblers with comorbid conditions falling shy of more stringent DSM-IV criteria but meeting the more inclusive DSM-5 criteria.
In addition to gambling severity differentiation and age-related symptom endorsement, age-related responses to stress may also help explain findings of the current study. Strength and Vulnerability Integration (SAVI) theory (Charles 2010) suggests that older adults generally achieve higher levels of overall affective well-being than younger adults due to increased priority placed on positive emotion-related goals, as well as experience regulating emotions. Under ideal circumstances, older adults are generally better able to cope with problems, find ways to escape from them, or generally disengage from negativity, thereby reporting fewer daily stressors and allowing for better emotional health than young adults (Almeida and Horn 2004; Charles 2010) . However, these age-related benefits can be nullified or reversed when stressors are chronic and significant, such as in the case of chronic gambling addiction (Charles 2010) . In these cases, there is no longer an ability to use age-related coping advantages to avoid, disengage, or de-escalate from the sustained stressor. Without these mechanisms available, older adults must rely on physiological tolerance to stress, which research shows generally decreases with age. Charles (2010) outlines the physiological details of age-related changes that result in the body being less capable of reducing stress levels with increased age, including changes in the cardiovascular, neuroendocrine, and immune systems, as well as greater inflexibility to regulate activity in the hypothalamic-pituitary-adrenal (HPA) axis. As a result of these age-related changes, older adults lack the physiological flexibility to recover from high levels of sustained arousal compared to younger adults and, therefore, experience reductions in overall well-being. With the new DSM-5 gambling criteria capturing a greater number of gamblers as disordered, the SAVI theory would suggest that older adults with mild gambling severity experience sustained physical or emotional stressors that result in lower levels of overall well-being and, therefore, more comorbid mental health conditions than young adults who maintain the ability to physiologically downregulate responses to stressors.
Finally, the timing of gambling onset needs to be considered as a potential factor for age-related comorbidity differences. For older adults, time of onset can be conceptually dichotomized into two groups: those exhibiting symptoms of gambling disorder early in life and those who developed a gambling disorder in later life. These two groups (early and late onset) would likely present differently in terms of motives, behaviors, primaryversus secondary-use, and co-occurring disorders, the last of which may relate to further individual aspects like personality or dysfunction. Within the older group, the increased DSM-5 scope may have potentially captured more gamblers using gambling to self-medicate in response to unavoidable stressors or life changes compared to other age groups, who may differ in their motivation for gambling or in the means by which they choose to self-medicate in response to stressors. Previous research on other forms of addiction and long-term stressors supports this age-related differentiation as findings show that motivation for substance use differs across the lifespan. For example, Haug et al. (2017) demonstrated that cannabis use was most commonly used to relieve boredom in younger adults, as an insomnia aid in middle-aged adults, and to cope with chronic conditions in older adults.
Our results showed a non-significant trend toward reduced comorbidity from DSM-IV to DSM-5 in the young and middle-aged groups as well as in the overall sample. Those concerned about the effects of diagnostic inflation due to DSM-5 changes would argue that including those who were once sub-threshold gamblers would widen the net of what defines pathological gambling, thereby weakening the overall severity associated with an actual diagnosable disorder. Instead of capturing those who are suffering most from their condition, and therefore most in need of treatment, diagnostic inflation proponents would argue that the change now includes members of the 'worried well' group, who may have relatively low levels of pathology but can take mental health resources away from those experiencing greater psychological distress. The opposing perspective would argue that mild forms of disorders should not be ignored in the DSM as mental disorders vary in severity and may change within an individual over time (Kessler et al. 2003) . The findings of the current study suggest that concerns of diagnostic inflation are largely unfounded when viewing the sample without age considerations. Furthermore, findings from the older age group would suggest that the opposite is true, with higher levels of comorbid severity observed using DSM-5 criteria.
This study utilized the largest community survey of problem gambling available. The survey followed strict protocol in its administration and had a strong response rate. Despite the strengths of the survey and the study, the results of this research should be viewed in light of a number of limitations. First, despite the large overall sample, the number of disordered gamblers was relatively small, especially within the 55 years and over age group. The small samples of individuals meeting DSM gambling criteria within each age group limit the ability to reliably examine age differences in those meeting DSM-IV versus DSM-5 criteria. Second, Wave 1 of the NESARC assessed psychological disorders using DSM-IV-TR diagnostic criteria. Despite the ability to use the available information to accurately assess DSM-5 criteria for gambling disorder, the same could not be done for the remaining psychiatric disorders. While the use of DSM-IV comorbid disorders is not ideal, a better alternative was not available at this time and others have used this sub-optimal approach with NESARC data (e.g., Parhami et al. 2014) . Future research employing DSM-5 criteria for all mental disorders is needed to address this limitation. Third, as is commonly the case with large-scale epidemiologic surveys, trained lay-interviewers conducted diagnostic interviews with the AUDADIS-IV. Fortunately, research has found few differences between trained-lay interviews and medical doctors when diagnosing disorders using structured interviews (Amstadter et al. 2010) . Finally, the age of data, collected from 2001 to 02, is a further limitation to the NESARC. While a third wave of the NESARC was collected from 2012 to 13, it did not use the same participants from the first two waves and did not assess for gambling related variables (Grant et al. 2014) . Between data collection and data analysis, new forms of gambling have become increasingly accessible and popular, including Internet poker, video lottery terminals, and changes to the legality of sports betting. These new forms of gambling may have impacted the prevalence of DSM-5 gambling disorder and may have shifted the overall demographic and diagnostic appearance of disordered gamblers.
Conclusion
In contrast to the hypothesis that the expanded and more inclusive DSM-5 criteria would result in disordered gamblers exhibiting less comorbidity, the findings from the current study suggest that the new criteria do not significantly impact levels of psychiatric comorbidity in younger and middle age adults. Despite the increase in those qualifying for a gambling disorder diagnosis, changes in comorbid disorder severity were only observed in the older adult age group. Among those aged 55 years and older, increased prevalence of comorbid mental health disorders was observed when using the DSM-5 gambling criteria compared to DSM-IV gambling criteria. From a public health perspective, the diagnostic change from DSM-IV to DSM-5 suggests more gamblers within the community may now fall under the 'gambling disorder' umbrella, though the change appears to have minimal impact on disorder rates for gamblers already involved in treatment (Petry et al. 2013; Stinchfield et al. 2015) . The findings of the current study suggest that DSM-5 alterations allow for similar treatment methods to be applied with consideration to comorbid difficulties for the overall sample, as well as in younger-and middle-aged adults. The DSM-5 criteria changes also allow for a greater number of people to be identified as being in need of effective treatments through classification as a 'disordered gambler' despite these individuals having less severe clinical presentations. For older adults, treatment providers may be well served to consider the impact of increased comorbidity within the DSM-5 gambling disorder population, as the presence of co-occurring issues may be critical in terms of understanding gambling disorder etiology and maintenance. 
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